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3 Claims. 


‘The invention described: cher ein may: De: manu- 
factured and. used by: or for the Government:for 
governmental purposes without the. payment to 
me of any royalty thereon.. 

This invention relates to rockets. A purpose of 
the invention is to _provide:a means of varying the 
cross-sectionalarea. of the passageway. through 
which the gases pass out of the rocket casing. 

A further purpose of the invention is to. pro- 
vide a means for adjusting the orifice cross-sec- 
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dially to point 20 which is alse the TARR poiat 
of the expanding. portion t8. of the nozzle. ‘The 
contour at point 29-is slightly rounded-as shown: 

VA disk 22:having:-an outside diameter substan- 
tially ‘equal to the inside diameter:of the casing ~ 
10-at. point #9, is inserted into’ the constricted 


` portion: 16:0f: the nozzle 14 with one face 24 of © 
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tion of.-a. rocket. as. the: ambient temperature i 


changes. 
Another purbose of the invention is to provide 
‘a means for automatic adjustment of the orifice 


cross-section of a rocket for optimum perform-_ 


ance. depending upon ambient temperature. at 
the time of firing. 

Other purposes of the invention: will become 
apparent from the following specification and 
claims. : 

The accompanying drawing forming a part of 
- this specification illustrates a preferred embodi- 

ment of the invention. In the drawing, 

Figure 1 is a longitudinal sectional view of the 
rearward portion of a rocket. including the in- 
vention, ; 

Figure 2 is a sectional view taken along the line 
2—2 of Figure 1, .. 

Figure 3 is a detail elevational view of a sta- 
tionary disk, 

Figure 4 is a detail ‘elevational view of a mov- 
able disk,.and 

Figure 5 is a per spective detail view-of the disk 
shown in Figure 3. |... 

‘It is well known that double base powders and 
others which are used for rocket propulsion hav- 
ing a burning rate which increases: with an in- 
crease in ambient temperature at. the time the 
rocket is fired, and decreases as the ambient tem- 

‘perature decreases.. Since a higher burning rate 
increases the rate of liberation of gases inside 
the rocket and hence the gas pressure, it is de- 

' sirable to adjust the size of the gas discharge pas- 

sageway leading out of the rocket to accord with 


thé ambient temperature in order to. achieve op-. 


timum performance, by maintaining approxi- 
mately constant pressure inside the rocket for a 
wide range of ambient. temperatures. 

The adjustment may be made by hand, or it 
may be automatic. This invention has as an im- 
portant purpose the provision of means for mak- 
ing such adjustment before the rocket is fired. 

In Figure 1, gases are generated inside the rock- 
et body casing 10 and follow the path indicated 
by the arrows 12 while passing out of the rocket 
into the air. The gases pass out through a nozzle 
{4 which includes a constricted portion 16 and 
an expanding portion i8. The inside diameter 
of the constricted portion 1§ is constant from the 
point #7 to the point 19 at which the latter point 
the inner casing surface diameter decreases ra- 
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the. disk. 22. bearing against the: shoulder ‘23 
formed by- the inner casing sùrfáce: between 
points: 18. and:209. Set ‘screws 26:and 28 threaded 
through. casing wall 10 as. shown, serve:to hold: 
the disk 22 tightly in piace against the. shoulder 
23 as shown. 

“The stationary disk 22; as is showin in the detail 
views. in Figures 3 and 5, has a-central-longitu- 
dinal cut-out portion or passageway 30 extending 
through the thickness of the‘disk, the’ passage~ 
way 30 being formed with four lobes or ‘grooves 
32, 34, 36 and 38, the axes of the lobes ‘being sep- 
rated by ninety degrees as shown. ` 

A. second disk 49, shown in a detail elevation 
in Figure 4, is slightly: smaller-in ‘diameter’ than 
disk 22, and also has a longitudinal cut-out pòr- 
tion or ‘passageway 42 extending‘ through: the 
thickness of the disk'40, the passageway‘ 42 being 
the same size and shape as passageway 30-of disk 
22 and having four lobes or grooves M4, 46, ag and 
50 as shown. 

Ball bearing 52- loosely inserted in- recesses -54 


-are disposed about the periphery of movable disk 


40 as-shown, and extend against the inner sùr- 
face of the constricted portion !6"of' the nozzle 
{4 so as, to minimize friction encountered during 
movement ‘or rotation of the movable disk || 
The face 56 of the stationary disk 22 is provided 
with’ teeth 58 along its “peripheral » margin: as 
shown, and mating teeth 60 are placed on ‘the 
peripheral’ margin of the abutting face 62°of the 
movable disk 40. The teeth extend: longitudinally 
outward ‚from the toothed face of each disk to 
permit the teeth of one disk to engage ‘the: teeth 
of the other disk when they are brought together. 
-The movable disk 40 is normally spaced slight- 
Iy from ‘the stationary: disk 22,: permitting ‘the 
opposing. teeth 58 and 60-to clear each: ‘other, 
so that disk 49 may be rotated. Coiled ‘springs 
64 placed in recesses 66: formed in stationary: disk 
22 as shown, extend out ‘of the face 56 and: press 
against the face: 62 of ‘movable: disk 40; thus 
serving to ‘keep the mating teeth 58 and 60 apart. 
Studs 67 ‘and 68, are secured to the casing 19 
by extending through bores 10-and 712, and have 
their. threaded extensions fastened by nuts 14 
and.76. The movable disk 40 is thus pressed 
against the studs. by'the springs 64'as-shown. 
Referring now to. Figure 2, it is seen that when 
disk 40 is rotated to the. position shown, the 
grooves 32, 34, 36 and 38 of .stationary. disk 22 
are forty-five degrees out of alignment with the 
grooves 44, 46, 48 and:50 of movable disk .40.so 
that. the clear passageway. for the gases: ‘through. 


the two. ‘disks 22 and. 40 is reduced: to the smallest 
cross-section. 


And when movable disk 40 is. 
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rotated forty-five degrees clockwise or counter- ` i 


clockwise from the position shown in Figure. 2,- 
then each of the grooves of disk 40 is aligned with -- 


a groove of disk 22 and the:clear.gas.passage-..:'. 


way through the two disks-is-greatest:in cross- 
section. It is thus apparent that it is only 


necessary to rotate movable disk.-40;..through . .. 
forty-five degrees or one-eighth of a complete. 
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revolution to change the size of the clear gas”, 


passageway from minimum to ‘maximum: 


“let orifice 


‘tation | of: disk 40 relative to disk i23 2 thereafter. 


By thus providing means for varying the out- 
cross-section to maintain the 
equilibrium condition of the gases inside the gas 


“echamber at various ambient temperatures, the 
danger .is:avoided;in the one case, of having the 
„pressure: rise ‘sharply when the rocket is ignited 


to ‘such ahigh value as to explode the casing. 


-Similarly,-in-the-other case, the outlet orifice 


is kept.from being so large in cross-section. as to 
prevent the gas pressure from rising to a suf- 


- ficient “valle, to’ propel the rocket. 


The rotation of movable disk ‘49 may be S i 


manually and has been. done in practice by in- 
serting into the:nozzle end an. L-shaped key with 
the longer. leg:at an angle:to the longitudinal axis 
ofthe: nozzle:.so ‘that the end: of the. shorter leg 
lies between “discs 40 and: 22:and’the'end of the 
longer leg protrudes from ‘the nozzle.‘ When the 
longer leg is-‘then rotated’ from’ its inserted 


‘angular position until it is in. the longitudinal — 


axis ‘Of ‘the nozzle the shorter leg will engage 
one of. the teeth 60 of:rotatable disc 46. “If the 
longer Jeg of the key is-now rotated: about its 
akis the-disc 40. will be turned. The-size of the 
gas’ passageway ‘thus set for optimum perform- 
ance depending on the ambient temperature -ex- 
isting at the time the rocket is ready: to: be fired. 
Or: :the disks may be ‘adjusted: automatically by 
ardevice which-changes the angular : position- -of 
the.-groovesof movable. disk 40: relative to. the 
position of the grooves of stationary.: disk .22 
to suit the ambient temperature. This:may be 
done by means of- a temperature responsive ele- 
ment- adapted ‘to .rotate.movable disk 40 as the 
element:expands or contracts. due to temperature 
changes, so that no matter what the ambient 
temperature is, the-gas passageway is of a size 
corresponding to.that temperature.. Then, when 
the. rocket. is..to be fired, it is already..set for 
proper gas passageway size-and needs. no: further 
adjustment for this purpose. 

:According to the present invention,. this- is 
done..as.shown in.the drawings. by ‘providing a 
stud .18-having..one end 80. fixed into.a-. recess 
82.in. Stationary disk..22 as shown. and. its. other 
end. 84 projecting into an arcuate recess 86.formed 
in the mating face 62. of movable disk 40 as 
shown, _A -temperature responsive - element 88 
is. placed. in-the.recess 86 with one- end secured 
to the stud 78. and the other- -end -secured. to 
the end: 90 of-the recess 86. The element 88. may 
be: of-any: convenient design and as shown takes 
the.form:of-a coiled bi-metallic element adapted 
to -expand along its-axis as ambient tempera- 
ture increases. 

+As:the. Jength: of the. element. 88, changes, the 
disk 40: ris: . thus. rotated: relative: to: disk 22, vary- 
ing:the-gas. passageway: -eross-section. as already 
explained. The recess -86 -is. of dimensions suf- 
ficiently. -large -to:-permit the- element .88 to. per-. 
form. its functions. therein... : 

- Assuming - -then:a. given “ambient temperature 
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just.prior-to-firing the. rocket, the present con- ‘ 


struction assures that the movable disk 40. has 
been automatically rotated to the proper angular 
displacement relative to stationary disk 22. so 
that the size of. the gas. passageway through the 
disks is appropriate to the-ambient. temperature. 
When the rocket. is fired, the inertia and com- 
bustion chamber pressure forces the. movable 
disk 40.back against. the stationary. disk 22, over- 
coming the strength of the separator springs 64 
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and causing the teeth ‘60 on the movable ‘disk 


to: engage and mate with the teeth ‘58 on the sta- 
tionary ‘disk 22, thus preventing any further ro- 
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“While the foregoing specification sets forth 
the invention in specific terms, it is to be un- 
derstood’ that numerous changes-in the shape, 
size; arrangement.and materials maybe resorted 
tó without’departing ‘from the spirit.and scope of 
the invention as claimed herein. 

“I claim: we 5 a 

UL Ine Yocket or‘ the: like havne a casing pro- 
yided:With a:combustion chamber an ‘outwardly 
divergent. nozzle axially aligned with said com- 
pustion chamber and:a restricted throat ‘passage 
between the said: combustion.chamber:and the 
said nozzle, rotatable means and fixed’means in 
said throat passage, said rotatable means:and 
said fixed! means having registering apertures co- 
operating’ to vary'the ‘size of the said throat, en- 
gaging means on corresponding ‘facing ‘portion of 
said rotatable means and said fixed means, and 
yielding means cooperating with said rotatable 
means and said fixed means to urge’ the said en- 
gaging means apart,- 

2. In a rocket or the like having a casing pro- 
vided with a combustion’ chamber an outwardly 
divergent nozzle axially aligned with said com- 
bustion chamber andia- restricted throat passage 
between said ‘combustion chamber and said noz- 
zle, means'in said throat passage for varying the 
size thereof said means comprising a .pair of 
dises in axial alignment, each of said dises pro- 
vided with apertures adapted to register for max- 
imum passage area, one of said discs arranged 
for rotation relative to the other for reducing the 
said passage area, engaging means on corre- 
sponding facing portions of said dises. whereby 
they may engage each other and a plurality: of 
springs between the said discs urging them apart. 

3. The combination as set forth in claim 2 in 
which the apertures comprise a central area hay- 
ing four lobes extending radially therefrom, the 
axes of the said lobes being separated by ninety 
degrees, and the engaging means comprise teeth 
arranged on the peripheral margin of the faces 


of the ‘discs. ‘LESLIE A,.SKINNER. 
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